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(57) Abstract: A transparent ceramic which 
is represented by the genial formula I: 
Ba{(Snt^i.u)xM^Tai}vOw, the general formula 
II: Ba{Zr,MgyTaJvOw, or the general formula III: 
Ba{(Sn;;&ri.„Xc(Zn.Mg,^Nbz}vOw, and exhibits a 
refractive index of L9 or more and ferroelectricity; and 
a method for preparing the transparent ceramic which 
comprises forming a ceramic raw material powder for 
the transparent ceramic together with a binder^ burying 
the resultant formed product in a ceramic powder 
having the same composition as that of the above 
ceramic raw material powder, subjecting the formed 
product in the ceramic powder to a treatment for 
removing the binder, and firing the resultant formed 
product buried in the ceramic powder in an atmosphere 
having an oxygen concentration higher than that of an 
atmosphere during the removal of the binder. 
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l|4@(*. Ba(Sn, Zr. Mg. Ta}0QmmM^-iz'y^^y<7y^miZ'Dl^X<DmM^<0'^ 
Ba(Sn. Zr. Mg. Ta)03lgil3fe14-fe^5-V^X^<DSil¥©l5^fe#'tt 

So 

m8@I*.:*:^^<0Ni#^Ba(Mg. Ta)03 ^Jl3te14-b^S»:;-$7X{COL%T. ^©jS 
a>Ei^ia^<DSKgtSt#14(g^S200~800nm)^g^Lfc^^:7.||9B@li^S 

mi 1 *f§Bja>m2Mjie^(im##i 3-2)(^3l5fe14-^z^5•y>7x^c■^l^-c. 

mi 2SIi. *ISI^a>m2MfiK^(im##1 3-2)<Dig3fett-fe^5»:;-:7X|COC^r. 

mi 3®(*. *^i8G)m3ia^^(iim##i 2-5)(Di^3fe14•fe^5•y^xlzot^r. 
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m emit. ^mBmi&mm2iz&'5<wi&ift^m=f-<D-mm:i.m^^--rim8mm 

mi mits ^mmo>mmm2iz&rs<m<o^i&^^^m^<Dmmmmmx'ibho 
m2omits:$^f^fiaommm2izm'^<^i^izm(Dw-mt^m=F(omv&mnmv^ 

n2mii.:^mm<ommm3iz&'^<^mfSLW(DWLmm^mv&^o 
m22mit.:^mm(Dmmm3iz&'^<^m^w<D-mmj:m^^-rmmmmmx 

mmmsiz^-^K^mLWommmmm-Q&^o 
^24Amit.:$i§^m<oj^mm3iz^':5<^m^^^iEmii'^^mzt^<Dm^m^^ 
'^^'m^m.m24Bmitm^miik^<om^yji^izM.tzt^(Dmmm^^^7r:-r 
<f^y.m24cmitm%m'^W(D^^HizM,tztt<Dmmm^^^^-r^=yyx& 

m25S(i. **eB<DJiSfflfif!l3l::»-:5<ffta)3fe^aKWO5«EIIS^0-ca6<5o 
lg26S(i,*«iB©jSffl^3lcS':5<ffe(D3feSlK^a)-i^xg$^-r«lBS^ 

m28SJ*,;$;^g§<Z)f5ffleiJ5fcS-:5<W#3fe^^^(Z)aiiBS^iaS-efe-So 
m290tt.;*:f§?a(Df&ffl^5lzS-5<^W3t^m^a>--SjtXS$^-r«BS^ 

m30gltt.:*:^Bja>JS:ffl^j5lcS'^<^#3fe^^^^a)itea>-tfjtxM^^t-W 
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fc<fei;f^>^;Ui&#t?Ba(Mg.Ta)03^(Z)1t^^P7f;^A-rhM|gMA<^(fe,H<&o 

^1-. *^^a>miia^5g/<p:fx*-rhMifsa*ai:LTi*. muommzsv^h-Tt 

MtL.X^^lZ^Xti^l^V)l^Zi-'tfM.^^AjfzB&[{Sn. Zr)(Mg. Ta))03^a)^ 
^/<p:?;^*-fhM^®ffiA<»*L^^o 
^rnmom 1 lflfifei^a>^p:fx:/3-<hM3^B^*a(ci3t\-C(*, c*L^. 

— IS^I : Ba { (Sn^Zri _^,) ^MgyTa^};,0^ 
(fcf£LvX+y+2=1.0<u^1. 00. 1. OO^v^l. 05.wI*ffS) 
t^Lfc:i:^.x,y,zI*,^*t-?4x^A(x=0. 40, y=0. 23. z=0. 37),j^|B(x= 
O. y=0. 39. z=0. 61), ^c(x=0. y=0. 27. z=0. 73). i5D(x=0. 40. y= 
O. 11. z=0. 49)Vm^tltzmaiclLm(tzf£U^At^B^mSi^±lt^<)lzi^,^ 
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mi Hr*, — fia^I: Ba{(Sn^^i_ J^MgyTa3,}^0^(fcf£L. x+y+z= 1 . O^u^ 

1.1. ooo^v^i. 050. wltBM<r>m)vm^H^m'^^oy7.:h^m^^m^ 

^ 1 @lCfcL^Ts J^A(0. 40. O. 23. O. 37). ^B(0. O. 39. O. 61), ^C(0, 
O. 27. O. 73), ^D(0. 40. O. 11. O. 49)a)#^^i^^tiEgft^gABCDT?H* 

1*2. ofei±, ^izz. o7m^<Dmi^m.^^-r^o 

^tr.MlB— aSS£«c33l^r,x,y,zl*,^E(x=0. 400. y=0. 210. z=0. 39 
O), ^F(x=0. 125, y=0. 325, z=0. 550), ^G(x=0. 125, y=0. 290. z 
=0. 585). j^H(x=0. 400, y=0. 170, z=0. 430) 1?H**Lfc®aJslf»3(Zfe 

C<Z>,^E(0. 400. O. 210. O. 390).J^^F(0. 125. O. 325. O. 550),jSG(0. 
125. O. 290. O. 585), jSH(0. 400. O. 170. O. 430)<0^l^^Ajfzmfkm 

■ttsit>*>. :^c^i9a>miiia^^<oi^i4-fe^5»y^xr*, m.^^mmn^xsm^m 

fcJ:i;5»>^;u$^t?Ba(zn,Ta)03^ie^'^p:?xA'i'hSiKSffi;b<^ffp»;K'5o 

7tmtLX^h>^Z^>JVZ3—r:^I^^^^^t^Ba{Zr, Mg. Ta)03^1g^^P^X*-rhM 

— Ba(ZrxMgyTa^)vO^ 
(fr:/£L, x4-y+z=1 , O^u^l . OO, 1. OO^v^l . 050, wliffit) 
i:^L/ti:#,x,y,z{*, ^A(x=0. 01. y=0. 29. z=0. 70), ^B(x=0. 06. y 
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=0. 29. z=0. 65)..^C(x=0. 06. y=0. 36. 2=0. 58).,^D(x=0. 01. y 
=0. 36. z=0. 63)-eH**lfc®fflJSlP»9(Zfe^ZtA<»^U^„ 
m2@f±. BaUrJ^eyTa^)„0^ifzf£U x+y+z= 1 , O^u^ 1 . 00, 1 . 

oo^v^ 1 . 050, wttfiit) -^mtsti^^-^^ozfTjj-fhm^^mz^i-r^x^ y, z 

m 2 @IC^5t^r, ^A(0. 01, O. 29. O. 70). ^B(0. 06. O. 29. O. 65). 
(O. 06. O. 36. O. 58). ^D(0. 01. O. 36. O. 63)a)#^^^A/f£EgftJ^ABC 

H&IS— lfi!3*n(Cfct\r. x. y. z(4. i^E(x=0. 020, y=0. 300, z=0. 6 
80). jSF(x=0. 050. y=0. 300. z=0. 650). .#G(x=0. 050. y=0. 350. 
z=0. 600). ^H(x=0. 020. y=0. 350. z=0. 630) T^m^tltzMM&iPilZ 

CO^BiO. 020. O. 300. O. 680).^F(0. 050. O. 300. O. 650). ^G(0. 
050. O. 350. q. 600). ^H(0. 020. O. 350. O. 630) (D^^M^i^Ajtzmfkt^ 

'>Afce):t;-:4-::^^#Ay/£Ba(Mg. Nb)03^^^^p:?x*-<hMS^affi7&<^cf^ 
ti-So :$:^^a>m3^fiem(D'<P:^X:^-l'hM^SieitLT(*. frlHcDM/sglcB 
■9--1'h7C^i:Lr$t>|ZXX.i;;^^^'^;A.ffiiS^^ib(^^^^■£Ba{(Sn. Zr)(Zn. M 
g) Nb} 035g^^--iP:fX*-rhM3^M*<$f ^U^^Cf P,*t-5„ 

*5§^(Dii3i(anE^^p'::^:^*-rhSias^ajcfcivTtt.c*L$.. 

— |6^ni:Ba{(Sn^,Zr-,_^)^(ZntMgi_t)yNb^lvO^ 
(fc/£L.x+y+z=1.0^t^1. 00. O^u^l. OO. 1. OO^v^l. 450.wl4tt 
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M) 

tBLtzt^^x^y^zlt. ^H'e^. j^A(x=0. 25. y=0. 35, z=0. 40). j^B(x 
=0. y=0. 35. z=0. 65).jiC(x=0. y=0. 20. z=0. 80).iSD(x=0. 10. y 
=0. 10. z=0. 80). #»E(x=0. 55. y=0. 10. z=0. 35). ^F(x=0. 35. y= 

0. 30. z=0. 35). ^G(x=0. 30, y=0. 30. z=0. 40)-e@*tLfciSHJJll^lC 

fc-g)C:,i:?!»<^^^LL^o 

msmii. — ia^n:Ba{(Sn^l_y)^(ZntMgi_t)yNb3}^Ov^(fc/cU x+y+z= 

1 . O^t^ 1 . 00. O^u^ 1 . 00. 1 . 00^ 1 . 450. w(*ffS)1?^$*l.-51t^^ 

□:^x*>rhM^Sffii=*5Jt'5x. y. z<Dja^®ffl$*-r=7cia^@7?fcSo 

^3@(C*5tx-C. ^A(0. 25. O. 35. O. 40). ^B(0. 0. 35. O. 65). ^.C(0. 
O. 20. O. 80). ^D(0. 10. O. 10. O. 80). jj5E(0. 55. O. 10. O. 35). 
(O. 35. O. 30. O. 35). ^G(0. 30. O. 30. O. 40)(D^M^mAjt£^MmABC 

a«SMM^20%l5l±. S»f^2. om±.«^lC2. i3M^©iSt^m^*-ro 

■?-LT.t5iB— ^^eI^^::fcL^X:.x.y.ztt. ^H(x=0. 250. y=0. 300. z=0. 4 
50). jfeKx=0. 050. y==0. 300. z=0. 650). MOU-O. 150. .y=0. 200. z 
=0. 650). ^K(x=0. 350. y=0. 200. z=0. 450) -effl*ttfc®fflJBlrtlCfe 

Z<D^H(0. 250. O. 300. O. 450). i^JCO. 050, O. 300. O. 650). j^5J(0. 
150. O. 200. O. 650). ^K(0. 350. O. 200, O. 450) (D^jk^Ajtzmfk 
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f=o ^t^r, -hia#Il3|^^^ Ba{(SnuZri_^,)xMgyTa^)^0^ fZfctxT. u=0. 67. x 
=0. 16sy=0. 29.2=0. 55.v=1. 02t«:-5<i:a(C^tt-€^tlML. — l^lZ/ff— 

(5(?3t;5:ort>fco X. y. zfCOt^rtt. x+y+z= 1 . OOOmm^mtzt^tD 
Jl^i»*^lifc^. C(0-t2^5-:/'j7Xll^|»5|5^2000kg/cm2 (DEE^V^mU tt 
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C<DJ:dl^LT#P)*l.tc^l®t*:{*.XJ^|ilSf(XRD)lCj:-S^j'#f<7)|S^. Ba(Mg, T 

O. 4mml::tt±lffco 
^IC. #e,*tfcBa(Sn. Zr. Mg. Ta)03^ig3fe14-fe^5*V^X(DSISilaamtS#f 

(MetriconttiS, MODEL 201 0)^ffit^. aH^jSES A iJ<e33nmXm^l. 
|#t>ttfcM3fe14-b^5':/^Xa>l|[^^0. 2mm. O. 4mm. 1 . Ommt^^ 

my AG {^vh') -t? A • T^i/s-'i? A •*•-:^';/h. Y3AI5O1 2) (D §^mmm:mm\ziMJL 



wo 02/49984 



PCT/JPOl/11096 



12 

5 



mi 



mm 




A =630nm 


A =633nm 


mm 




UNbOg 


80 


2: 3 




LiTaOa 


BO 


2. 14 


=&y 






~70 


1. 76 


ML 


YAG 


83 


1. 82 




PLZr 


~70 


2. 5 




Ba(Sn. Zr. Mg. Ta)03^ 


. 75 


2. 1 








go 


1. 5~1. 8 








92 


1. 49 


^y 




90 


1. 58 


^y 



* YAGiYgAIgOia* PLZr:(Pb. La) (Zr. TOOg 



±iea)Ba(Sn. Zr. Mg. Ta)03^ig5l&tt-lr^S!y-5?;^<©ja^^(n)tt2. I^Cfeo 

10 fco 

^^s. J:oT. J:iBii^a>ii:^^^a>3iiiiit(iiiilfi:^iS} itu^v^^o 

Ba(Sn. Zr. Mg. Ta)03igi®3fel!feH2^S»:/^X-I?(*. ^(DmmmMmii^^a^m^ 

^Lr, c:(7>«fc-5^tii^T?fctltts MClARn— <i:(S|*|5SjJ:M:Anti-Reflection 
Coating) ^JS-rzt-e. l5lJlOO%(DiSl^3g|Mmi£Bfitt?^^o itM^LT^ 

JU±<D«i;aiC. Ba(Sn. Zr. Mg. Ta)03^jS3t14-lZ^5'V"J?Xl±. YAG ^M^ttt-fe 
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^5':/'^Xj:y=fe®Sf^A<a<. ^W^mmtmi^o ^^13. BaCSn. Zr. Mg. T 

-^-f.^^t^mMiOmMB^'&m^'^^X.m^O. 4mm©Ba(Sn, Zr. Mg, T 

5%(it^2lia^20%Ul±*<|#P,:K-5SSH) JU±J&<«f^L<. 65% (]ljg^50%*< 
^fc\ ±iHBa(Sh. Zr. Mg. Ta)03^3S3ttt-l2^5';/^X(C^l^ri*. ^P:?X:^-r 
15 fc. BV-^h(DTa<0—U^. Sb. Nb. W§?-eBSlLr*«i:L ^o 

■^-f.MMf^^tLX. ^MJt(DBaC03. ZrOg, ZnO^Jct/TagOg^igfitLfco 
^U^Tv Z*lt>a)#ll^S, Ba(ZrxZnyTa^)aO^J5:'5M^SClCfct\-C. x=0. 03, y 
20 =0. 32, 2=0. 65, a= 1 . 02, ttji^^'ylZ^MtlMML. i^lCTfC— 

^UN-e, c:a);:i-&!fe^^«iLfc^, i200t;-(?3i$feliR!)^LriS^^1^^#fco -^-lt, 

25 C©l»?*#l^^itL/c^, 50^'yvia)IS^ilLTitM.L-C-t2^5*>^;?.l^^t»^^|# 
fco^©^. #t)*Lfc-IZ^5-V<7Xl^3^t»^$2000kg/cm2 ©ff*T?fig}^L, ISS 
30mm, 15*1. 8mm(DR«itt(©-fe^5*:y<7X^J^<*$»fco 

^u>T?, mmm-i tmmiz, za>42^5*v^;^figf^i*^, 
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rl^ffiWJgL. ^^O. 4mml=:ti:-hlf -C. Ba(Zn. Ta)03 lg<Z>1S'&^P:^;?.*-rhf@ 
Z(DBa(Zn. Ta)03 ^ig3te'tt-tr^5-;/'j7Xfcoivi:. HiTlBOSIifefiajl irl^ifilfcLr, 

Cam<07JUi3iJ±m±mxmWLLX%^<. B-y-^fhCOTaCD— SU^. Sb. Nb. 

l^^f^^tLTT. ig$i6)ga>BaC03s SnOg. ZrOgs MgCOg. NiOfccfctl^TagOg^ 
*fiiLfco^t^-C. NiO^^<±t&^mn^. BaC(Sny Zr,.^ )^ Mgy Ta^ )^ 
^^'5$§figSe^Cfct^■C,u=1.x=0. 15.y=0. 29,z=0. 56.v=1. 02. tJ^T-SM 

^ntzo tais. wiz-DL^xit. mf&mziii\x. mi^sttsi-oxi^^o 

^i^xu z<DM^m:^muz^. :^%.'p^3oo''cx'3mmM^Lxmm^^mzo 
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i#:&<DBa(Mg. Ta)03 IgSatett-fe^S'^^J^^fmLfco 

10 gm*ft^Lfco 

*Sc#1±$m8®fZ^f oNI^I. 0^;U%^^-r-SBa(Mg. Ta)03 ^S^tft-fe^S-y 
CtilC^LrvNi^l. 5^;U%#:&-r'|.Ba(Mg. Ta)03 ^ig3fettiz^5':y^^Xfi. 

20 

H^ia^tLT, l;|6Jt<DBaC03. MgCOg fccfclPTaaOs^l^^iLtco i^t^T. ± 
IE#Jl^^,Ba(MgyTa^)yOyj:^JfflJig^|zfct>rsy=0. 33.z=0. 67.v=1. O 

25 LTBaCMg. Ta)03 lkm^^^'7^V<?:^^WmUzo 

#e.:KfcBa(Mg. Ta)03 ^il3t14ir75':y^X©lS^ig®¥$?l!l^L. ^ODS^m^ 
El4ICfif1i-r^Lfco-ea)|gm*^&.iS$|ilja^f*20%M-efey,Ba(Sn. Zr. M 

g. Ta)03mig3^c14^^^5!y^>^J:y^Tlt^^M^*^^g<^^:oTl^^*^ SttK&JhIli 

^i^f&-t^:itiz^^j^tft^us,(Dm^tLxmi^^zti}^p!mxh^o 
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wo 02/49984 



17 



PCT/JPOl/11096 



^Cw. ^P)tttcfma)-?-*b-?*tlCOt^'C. Sg^7{»>fe^i1'(D^S^( A =200~100 
OOnm)(cait'5iSit^j©^55:f>i;i::StfT^^a!lSLfc„ ^33. ^H3fe^MA^t>Rr^ 

(MODEL201 0)$ffll^fco 
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0.550 


1.033 


0.0 


- 


0.0 


- 


3 


1.000 


0200 


0.350 


0.450 


1.033 




- 




- 


4 


0.500 


0.400 


0.150 


0.450 


1.033 


20.5 


Z081 


20.5 


2.081 


5 


0.667 


0.300 


0.150 


0.550 


1.033 


20.5 


2.082 


20.5 


2.082 


6 


0.333 


0^ 


0248 


0.452 


1.033 


63.5 • 


2.081 


65.0 


2.081 


7 


0.320 


0.312 


0248 


0.440 


1.033 


50.0 


2J082 


55.0 


2.082 


8 


0.222 


0.450 


0250 


0.300 


1.033 




- 




-■ 


9 


0.364 


0275 


0.248 


0.477 


1.033 


642 


2.080 


73.8 


2.080 


10 


0.333 


0225 


0.273 


0.502 


1.033 


602 


2.079 


62.1 


2.079 


11 


0.340 


0.050 


0.300 


0.650 


1.010 


20.5 


2.074 


20.5 


2.074 


12 


0.338 


0.075 


0275 


0.650 


1.010 


20.5 


2.074 


20.5 


2.074 


13 


0.336 


0.125 


0.225 


0.650 


1.005 


20.5 


2.075 


20.5 


2.075 


14 


0.449 


0.075 


0.325 


0.600 


1.035 


23.5 


2.075 


40.0 


2.075 


15 


0.462 


0.100 


0.325 


0.575 


1.035 


34.1 


2.077 


41.1 


2.076 


16 


0.436 


0.125 


0.300 


0.575 


1.030 


51.5 


2.077 


682 


2-077 


17 


0.447 


0.150 


0.300 


0.550 


1.035 


50.0 


2.077 


60.6 


2.077 


18 


0.430 


0.175 


0275 


0.550 


1.020 


67.1 


2.078 


7Z5 


2.078 


19 


0.446 


0.187 


0288 


0.525 


1.035 


69.5 


2.078 


70.7 


2.077 


20 


0.439 


0200 


0275 


0.525 


1.030 


67.1 


2.078 


68.5 


Z078 


21 


0.427 


0.225 


0250 


0.525 


1.015 


55.5 


2.078 


65.8 


2.079 


22 


0.418 


0.250 


0225 


0.525 


1.000 


35.5 


2.079 


45.8 


2.079 


23 


0.418 


0.250 


0.225 


0.525 


1.005 


212 


2.080 


27.1 


2.080 


24 


0.440 


0237 


0263 


0.500 


1.030 


73.9 


2.078 


7ai 


Z078 


25 


0.425 


0275 


0225 


0.500 


1.010 


50.0 


2.061 


532 


Z079 


26 


0.443 


0.250 


0263 


0.487 


1.030 


52.5 


2.078 


67.1 


2.078 


27 • 


0.432 


0.300 


0225 


0.475 


1.015 


74.2 


2.079 


682 


Z079 


28 


0.448 


0.275 


0263 


0.462 


1.040 


52.8 


2.078 


53.9 


2.079 


29 


0.448 


0.275 


0263 


0.462 


1.050 


34.8 


2.079 


38.8 


Z079 


30 


0.448 


0275 


0263 


0.462 


1.060 


0.0 




0.0 




31 


0.448 


0275 


0263 


0.462 


0.980 


^!^^ 




^!^® 




32 


0.448 


0.100 


0.200 


0.700 


1.030 


0.0 




• 0.0 




33 


0.437 


0.325 


0.225 


0.450 


1.020 


71.8 


2.080 


70.5 


Z079 
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y 
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73.5 
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22.0 


2^074 


2Z0 
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U-*KMJ 


U.ZoU 


U.o/U 


I.Uoo 
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0.0 




39(B) 


0.333 


0.0CX3 


0.390 


0.610 


1.033 


0.0 




0.0 




40(C) 


0.333 


0.000 


0.270 


0.730 


1.033 


20.0 


Z071 


20.0 


2.071. 


41(D) 


0.333 


0,400 


0.110 


0.490 


1.033. 


20.5 


2.081 


20.5 


2.081 


42(E) 


0.333 


0.400 


0.210 


0.390 


1.033 


50.5 


2.079 


50.8 


2.079 


43(F) 


0.333 


0.125 


0,325 


0,550 


1.033 


50.2 


2.077 


65.5 


Z077 


44(G) 


0.333 


0.125 


0.290 


0.585 


1.033 


51.5 


2.077 


68.5 


2.077 


45(H) 


0.333 


0.400 


0,170 


0.430 


1.033 


50.8 


2.079 


51.5 


Z079 


46 


0.333 


0.200 


0.300 


0.500 


1.033 
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2.078 



t'^T. A =633nm. 1 300nm. 1 550nm©-?-*t-?tH:ifclt'5TE^— KfeJctPTM 
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X 


y 


z 


V 


Wt 






TE^K 


TM^E— K 


35 


0.673 


0.162 


0.284 


0.554 


1.025 


2-074 


2.074 


633 


2.040 


2.040 


1300 


2.035 


2.035 


1550 
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T, ja«f^*<2. 074-efe-g>ima>it^SM^(Z)3iiiS:*:{iiii. 76. Q^tU^o 

10 Sttl»JhM(ARM=Anti-Reflection Ck>ating)$J^fiE-r4l«. 
20 lcANAN*3P,-r^lxit^3gal^fcJ:U:®Sf^;5t^t»tt'5o 
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y 


z 
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633(nm) 


633(nm) 


633(nm) 


633(nm) 


34 


1 0.441 


0.350 


0.225 


0.425 


1.030 


75.8 


2.079 


76.0 


2.079 
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y 
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633(hm) 
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2 


0.080 


0.400 
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3 


0.000 


0.400 


0 600 
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4 


0.025 
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1 nofi 
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0.100 


0350 








6(C) 
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7(D) 


0.010 
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2Z5 
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0.050 
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2.099 


9 


0.020 








50.0 


Z100 


10 
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0340 






64.5 
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11 


0.010 


0.340 
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20.5 


2.100 


12 


0.080 


0310 




I.UU\/ 


15.5 




13-1 


0.030 


0.320 
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1 nnn 

1 .UvU 


15.0 




13-2 


0.030 


0320 






75.4 


2.101 


13-3 


0.030 


0 ^^20 




I.UOU 


75.2 


2.101 


13-4 


0.030 


0320 
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75.0 


2.101 


13-5 


0.030 


0320 




1 ims 


10.5 




14. 


0.000 


0 320 




t .UU>I 


IX) 




15(F) 


0.050 


0.300 


0.650 


1.005 


50.0 


2.102 


16(E) 


0.020 


0.300 


0.680 


1.005 


50.0 


2.104 


17(B) 


0.060 


0.290 


0.650 


1.005 


25.5 


2.102 


18(A) 


0.010 


0290 


0.700 


1.005 


22.5 


Z105 


19 


0.080 


0.250 


0.670 


1.005 


1.0 




20 


0.030 


0.250 


0.720 


1.005 


1.0 




21 


0.000 


0.250 


0.750 


1.005 


1.0 




22 . 


0.005 


0.230 


0.720 


1.005 
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mm 


X 


y 


z 
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7vm 
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0.030 
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LOOsl 


1 75.4 


Z101 
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X 


y 


z 
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TWHE— K 
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io 

15 tJ-r-Sp CiCfcto. SSf^(n) A<2. 1 01 ©S^. FresneKC^IIJIwcby, A =633n 

ffl*+LfcMJgil::fe-53iSfig<Dm2)^jlJt^(7)i^3fei4i2^5^:;^xii,it^i^ii^A^20% 
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mi^HtzuncD^ti'etuz'oi^x. mf^t^h>-^mift(o&&^( x =200-9 

JSrfc. iS^i§3@^f*Shimadzui5»3fe3fcStKUV-200S)l?. jaSr^feJctm® 
ST©5l^f*MetriconM':^'jXA:*j:/^— (MODEL201 0) -em^Lfzo 



Sm-i (A) 



MM 
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u 
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y 


z 
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XRX. 






QOO\nrny 






0.333 


0.000 


0.200 


0.400 


0400 


1 050 






2 


0.333 


0.000 


0.100 


0.400 


0.500 


1.050 






3(A) 


0.667 


0.000 


0.250 


0.350 


0.400 


1.100 


20.0 


2.121 


4(B) 


0.667 


0.000 


0.000 


0.350 


0.650 


1.000 


20.1 


Z123 


5 


0.667 


0.000 


0.175 


0.325 


0.500 


1.100 


30.8 


2.123 


6(F) 


0.667 


0.000 


0.350 


0.300 


0.350 


1.100 


20.0 


2.121 


7-1(G) 


0.333 


0.000 


0.300 


0.300 


0.400 


1.100 


20.1 


Z121 


7-2 


0.333 


0.000 


0.300 . 


0.300 


0.400 


0.980 






8-1(H) 


0.333 


0.000 


0.250 


0.300 


0.450 


1.100 


50.0 


2.123 


8-2 


0.333 


0.000 


0.250 


0.300 


0.450 


0.980 






9-1 


0^3 


0.000 


0.100 


0.300 


0.600 


1j030 


50:0 


2.130 


9-2 


0.667 


0.000 


0.100 


0.300 


0'600 


1.030 


50.7 


2.130 


9-3 


1.000 


0.000 


0.100 


0.300 


0.600 


1.030 


50.0 


2.130 


9-4 


0.333 


0.000 


0.100 


0.300 


0.600 


1.050 


50.1 


2.123 


KW) 


0.333 


0.000 


0^050 


0.300 


0.650 


1.050 


50.1 


2.124 


11 


0.787 


0.000 


0.127 


0.290 


0.583 


1.035 


68.1 


2.133 


12-1 


0.667 


0.000 


0.200 


0.250 


0.550 


1.^0 


53.8 


2.128 


12-2 


0.333 


0.000 


0.200" 


0.250 


0.550 


1.100 


50.9 


2.126 


12-3 


0.333 


0.000 


0.200 


0.250 


0.550 


1.050 


55.3 


2.123 


12-4 


0.667 


0.000 


0.200 


0.250 


0.550 


1.100 


67.8 


2.126 


12-5 


1.000 


0.000 


0.200 


0.250 


0.550 


1.100 


70.3 


2.123 
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mm 
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t 
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633(nm) 
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12-6 


rT.ooo 


0.000 


0.200 


0.250 


0.550 


1.070 


6Z5 


Z130 


12-7 
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0.000 


0.200 


0.250 


0.550 


1.450 
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2.133 


12-8 


0.667 
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0.200 


OJ250 


0.550 


1.100 


67.6 


2.128 


12-9 


0.667 


1.000 


0.200 


0.250 


0.550 


1.100 


67.8 


2.132 


12-10 


1.000 


0.500 


0.200 


0.250 


0.550 


1.100 


702 


Z128 


12-11 


1.000 


1.000 


0.200 


0.250 


0.550 


1.100 


703 


2.132 


13 


. 0.333 


0.(KK) 


0.150 


0.250 


0.600 


1.050 


6Z5 


Z122 


14 


0.333 


0.000 


0.500 


0200 


0.300 


1.050 






15 


0.333 


0.000 


0.400 


0.200 


0.400 


1.050 


20.7 


2.120 


16(K) 


0.333 


0.000 


0.350 


0.200 


0.450 


1.050 


55.1 


2.120 


17 


0.333 


0.000 


0.300 


0200 


0.500 


1.050 


51.4 


2.121 


18 


0.333 


0.000 


0.250 


0200 


0.550 


1.100 


50.0 


2.130 


19(J) 


0.333 


0.000 


0.150 


0200 


0.650 


1.100 


50^2 


Z132 


20 


0.333 


0.000 


0.100 


0200 


0.700 


1.100 


308 


2.131 


21(C) 


0.333 


0.000 


0.000 


0200 


0.800 


1.100 


20.1 


2.131 


22 


0.333 


0.000 


,0.30b 


0.150 


0.550 


1.100 


31.7 


2.130 


23 


0.300 


0.000 


0.200 


0.150 


0.650 • 


1.100 


40.8 


2.129 


24 


0.667 


0.000 


0.000 


0.150 


0.850 


1.100 






25(E) 


0.667 


0.000 


0.550 


0.100 


0.350 


1.100 


202 


2.122 


26(D) 


0.667 


0.000 


0.100 


0.100 


0.800 


1.100 


20.1 


2.132 


27 


0.667 


0.000 


0.400 


0.050 


0.550 


1.100 






28 


0.667 


0.000 


0.150 


0.050 


0.800 


1.050 






29 


0.333 


0.000 


0.200 


0250 


0.550 


1.500 


0.0 
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u 


t 


X 


y 


z 
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(%) 
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633(nm) 


633(nm) 


633(nin) 


633(nm) 




1.000 


0.000 


0.200 


0.250 


0.550 




[ 70.3 


Z123 


7Z3 


Z123 



^m— 3 



No. 


u 


t 


X 


y 


z 


V 




TE^K 1 TM^K 


12-5 


1.000 


0.000 


0.200 


0J250 


0.550 


1.100 


Z123 i Z123 



-CMiSlCpteAtAS^f -So :i<Dtztb. Sfif^(n) A<2. 1 2305^^. FresneI(D,*£IlJ(Cj: 
M^^Si:^®iT!(DJ5l*^<0^ti-A<24. 2%tJ5:-So cfeoT. ±iH§£^(3!)S|g 

i£^i^^A<70. 3%T?fe^A>t,, Sll^g(cS*-r'5fflj^iM^(*ftl93%i:/j:y,^ 

ULh. S31::^LfcJ:5l:i. ^A, ^B. j^G. ^D.^E. ^F. ^G<©#i^^^t£^ 
^J^ABCDEFG-^ffl*HfcjiMfcfeSJffiJ5fea>^3imfiK3^a>M3fettHz^5»y^;:^tt,ii: 
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(CD) -\i>5— ^-f (MD) tl^ofct© A<^rf Pjtt-So 

So 
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&-5o f j&^D*, u>xgpi 2tt. 1 tmmmii<mfj:^o ^<owm^mm=Fit. u 

»«1 1 -^U^XSPI 2^^fie-r*iS3fe14-lr^5':/^Xi:LTI*. ±ai(D:*:^B^CD-fe^ 

^>XSU2(*.^<Dral5ra*^^t^lC^L<&*«^:^ralte>tLrt^^o 

ZitrzJ:y. 5^I:JR3t^^^|tfct^T(*. 1 CDJl^:^|Sj(zM-<t»*Lfc=&U>X§P 
1 Zfj^fbta^tft^m-l 3li. ^*Le)a>U>XSP1 2IC*il(D3fe|&$5frLTfcy . Z(Dpt^ 

t^i:^i:<5<Z>t?^fci:K.I^. CCD (Charge Coupled Device) TU-f^^CCDgP^IZ 

ifljU>Xl 2a«!:, 1 COf*3gPfCj^j$^*LfciS5iiib>Xl 2bi:^^tL-?tLi^fig^-S 

25 ztA^r*#^o :z(Dtztb. Wtft^m^iztsi^xit. iiSifbuvXi 2b$j^fife-(?#-5a)T?. 
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1 2A<m^$*i-5 Jed's:/ >-e83eaAi'^^fti l:i<i:y J^^^o 

SPI 2*<}i^fig$*iS<i:5f::. StMcJ*iS-r^^^— Xh^aJ1 5a>^ic>^'^t>-\txmmu 
a^^LT^-^U— >e^-h14^-{*:jb$-|±. mi 7^(Z:^-r«*:3fc. #</'J->i>-h1 

C(Z>J:5fcLr.mi7@fcJ:j;il18S(-^r<fc5f=.fci:x.tfBa(Mg, Ta)03 ^ 
a>^^^P:^X*'rhSfSSmit^^iS^*ii:-r-S^3fe14-b^5*v^XA^f,35:^»«il 

mm0 ~8mm0 ^ l^^XJ^^20// rrr^ l 50// m(Z) 
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^ti. ±^<Dmm.^mvit. ^m^^m=f■<D^m{*i^ e^m^tzmmLt=m^mif 

ifeo?^— s^ff^mu ±IB;*:Myy— >i>— h^^lS. xhSpi 5A>ibU 
1^f^S8L. ^*L$#^Bfm6. 27lw^o-cae:/&tRl(^^BrLr®>5?©fiej^ft:l6fC 

^2ftSP42^:&-r-5o ^Lr3fe<Daiff:6^|Sj(zS*-r^3te3ijfi^S|542a)ill®A<»tE41 fcj: 
ySt>H-Ct^^a M^*WfcS-5i:. 3fe^i^«P42tt. 3fe$aj®-e^-5,*:-5fcift @^zL— 

So 

^Lr . 3fe^}:KaJ42<o3fei!i:^iPiii»i54i (©n^ffii:i5rS¥fT^'&^ 
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* 

-So 

45^-:^ J->e</-h44CD^«fcy-^<. fct^lilS// mSJg(DJl^(»*L<(*'Jf 'J— 

*NO=g-^— ;^hgiJ45t0S#:;&|Bj<04ni>^^«5;^, ;^h$|J450>«gA<, St54l 
•C. •€-©Bf®*<l&RJ^tt<Z)3te#SE!^42A<#P,tt-5o 

— M4^. Jl^:^|nJ/c. 5fe^^^$|l42A<i^^r'#-5 cfe^Jz. mm. KmLX{f'J—> 
>>— |.44^-0:jbL, m23BS(C^-r<fc3fC. ^-If';— >v-h44A«-<*:^b^Hf=^ 

fe^Lfc^^^jcr. -tie^^-Xh«P45©Hi^ap$|g^S^MiS®**l«P3f^JK<»:JS:^J:5 
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A^^)'Ef^tttR41 ICS^L. fct^l#Bf®S*^0. 1 mm 0-1 mm 0 ^JgO!)^^;^^gP4 
w<D<fc5J5:3t^jftl»fCfcl>T» II24A®. m24BS*5«i:i;^24CSfC^-r«J:-5fC. 

3fe^aK«P42-e(Dja»f^(*. ffitftufeK— /^>hici:o-c«iE4i (Dm^mizm.^< 

/c3feI±®WTOm^:^lceMt■^a>-e.^t#^a^42A^t>^ICliait'l::^feS;^tSS42 

fn^s^m<):<ms[X'^^o 

•eO-t. 5fe^aS^gP42*mtR41 P«iIcrt®|$ttT*jy . 3fe#;«aJ42<D«Ili±:T*<»te 

41 fcj:y^izat5*trt^^fcto. ^mis^w^-^ffyizmmLxi^^ztizj^^^o 

fclN-C#^— XHSPSS^SIMC— gpA^JtHL, -S^U— H54<Z)a®^lSl 

4^m® L. i^^-r'5ci:ic<fcy . 3t^;*SP52P«3^iifT-r<53tfl>iifT:^|fij^^m-r-S 
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*<o. 005 jt/ m. stS7 1 a)S®^Rg®aAto. 1 %-e&-5>„ 

^©fttR71±ICtt, t-i:X.(*rrO(Indium Tin Oxide) *^^>3^j:^3leaafil^72*<. 

ti.xitstzt^itmit^'fm^^^i^tf^mmtmit^^m^^mi^tT^mmt 
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-b»J'^7A(Ce2S3)$.S«71±JCO. 8//m~1. 3 fl m<Om^l:^f^f^^Ctii<-^^ 

z:(Dx^^^p;^54'-♦v-b>x^^-;ett.:*:^eaa)S3feit^r^5•:/•^xA^^^j:-SSlR7 

1xio-®/"CT?^y,.SrS*^<b^»:'5#§3t»74fl>fSi0?i^i![1 1x10-^/^-14x10 
- Vci:fl)l|;5</Jx$<. ^3feM74iStti7l tost?. ll!i03i^Sfca>5XV':/5^$|5i 

±iiLfcxu^hp;U5:^^>iz>Xlg^f*.;*:^l9<DS3fe144r^5'y^XA>e>3Ei:-5Sfii 

«»it#3te^J«<*SP8i AM5i5it::^i*}^:yc(fct^«Egftfei^4^t)ii:^ite.*t. Emit 
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x^.;u4=— ^^jg-r^chiz j;y . ^a^>:smi^l^FSP82A^f,jg^3S^^^^^1^•. ^<Djg 

J:or. feilfeLfc^^a^85^Cc^:y@W¥A<^^bLr^^-5#W3fe^Si^*SP81 \zit. 
SP81 izj^L. mn}&85<D&my3i9iiz^LmuLx^aef)<Am'r^t. ^to^ifbaeiz 

tmi^i8imm^m2t^m^mmzj:.^-i;^^uLxm^izmmt^-^^z:tt^x^. 
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-So Pi^mmm^—:^hm9alt. Il2^f •;—>«>— h89<Z>J^<fcy^<. 

izm^-r^o mkxo—mizit. m2^u— h89a)5a(DS$ic5^LTi/ioajg 

'j->i>~h89Tf*. m2^y->'>-h89lCifeits-iai£^$^<M(::. rtgp 

a«i83^^{:-5J^«Pm^ffl^— XhS|J89a*^J^RE$tL-Ct^-5o 

mmmmf}^i^±m-t-\±. ^Kommn^^mnLx. tztxit-\eoo''c(DmfS.^m^X'^ 

9o^mFS.Lxmmi^'&m^o tLx. c:<D^igi*fcj*L. nsomizmf^'^iz^ mm 
mizmm Lxi^^^m^mmsaizfiiLm^^^ju^^m^x'^^^oiz^ tztxit 
m(.As)^—7.^^^'^mir^ztizM9vmmm84^^ti'e^mm-r^o 



wo 02/49984 PCT/JPOl/1 1096 

39 

p^^mmi}<mmmmz^i')—i$imm^tixi^^<Dx.'M^^^t^iiiUtmi^^^mwi 

(Sf^att. <fcy»^L<f*Rtt4^fcJ^fi£^tLfc»*t101^#Lri^-5o -eUT. CCDS 

«ioia)tt"Oi!i(c($f^— scLrfcy, ;&^o, u>xsj{io2a)]i^;5<«*tioi(04iij> 
•euT.swioi A<i^^m(*T?fey. ^^^i^x&^^ -D^mmm^^tfju^^o) 

*|fil<©- j^*fcl*iiS^|::^(tt.ttfcu>XSBt^WLrfcy . c:(Z)^iiig3fei4^<i 
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-So 

5 

10 ztA<-e#So 
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5. iinB'<P7J^^*^hMiig^ie^. 

— Ig^I: Ba{(SnuZri_y)^MgyTa3}^0„ 
(fcycUx+y+2=1.0^u^1. 00. 1. OO^v^l. OS. wttftm)taLfc«i:#. 
HtrS— liftiCncfeL^-C. X. y. zli. ^A(x=0. 40. y=0. 23. 2=0- 37). ^B(x= 
O, y=0. 39. 2=0. 61). j^C(x=0. y=0. 27. 2=0. 73). jjSD(x=0. 40. y= 
O. 11. z=0. 49)-ea*;Kfc®aiUF«i(fct£L.'^A<!:^B^iK,St^±tt^<)(zfc^. 
IS^a)ffiHm4^(ztEa<»il3ttt-b^5-i/^Xo 

6. friB— lS^IICfcL\r. X. y. zl*. ^E(x=0. 400. y=0. 21 0. 2=0. 390) . 
^F(x=0. 125. y=0. 325. z=0. 550). jiG(x=0. 125. y=0. 290. z=0. 
585).^H(x=0. 400. y=0. 170. 2=0. 430) -effl^^Xtc^HKlrtfCfe-S. 
m*©®fflm5]Sfc|Bm<D2l3fe14'fe^5'V^7/^o ■ 

7. liTsB— ®[^AB03-ea^*L^^P:fX*-fhmS^a*af*. A-9->rh7c0<bLT/<U 

OA. B-9-'fh7c^<tLrffi&^fccfci;^>^;b^^t,\ tt^a>|gg|||2]SiziBaa)3l3t 

8. «(rlS^P^X*-f hMi^S^ai*. B-9-'i'h7c^tL-Ce?;Uzii:i'!7A$*P,IC-^t?. 
ii^0lBH^7]®|c|sma>Sl3te14-fe^5';;'>yC.o 

9. inB^p:5^x*-<hSf!aa*s^. 
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— iS^n: Ba(Zr^MgyTa^)^0^ 
(fcf£Ux+y+z=1.0^u^1. 00. 1. OO^v^l. OSO.wlt^m)tULtzt^. 
«^nH-|ft^^C^l^T» X. ztt. ^(x=0. 01. y=0. 29. 2=0. 70). jiB(x= 
O. 06. y=0. 29. 2=0. 65), j^C(x=0. 06. y=0. 36, z=0. 58). ^D(x=0. 

5 01. y=o. 36. 2=o. 63)-eH*;h.f=iiHuii^gicfc^. mntcDmmmamizBmo) 

1 0. Htria— iS^DICfcU^T, X. y. z(±. .^E(x=0. 020. y=0. 300. z=0. 68 
O). ^F(x=0. 050. y=0. 300, z=0. 650). ilG(x=0. 050. y=0- 350. z 
=0. 60O). ^H(x=0. 020, y=0. 350. z=0. 630) -l?a^*lfc®fflmf«9lcfe 

10 »*<D®fflm9^(CiB«<Dil3fe1±-fe^5->^X„ 

11. tf!^-^^ABOs-x^misH^^u:f:xj3-fhmm^mt.A*i-'{h7tmtLX/< 

15 $e>lc#t,\ »^(0|6Hmi 1 3^I::IB«ca>il3fe14l2^5ry^Xo 

13. Mi2^P3fX*-rh^i!SM^. 

-^^ni: Ba{(Sn^^ri_y)^(ZntMgi_t)yNb^}^0^ 
(/if£L.x+y+2=1. 0<t^1. OO. O^u^l. OO. 1. OO^v^l. 450.wfiff 
m)i:^Lf-<i:#. BtriB— JlS^miCfclxr. x.y. z[*. ^.A(x=0. 25. y=0- 35. z= 
20 O. 40). ^B(x=0. y=0- 35. z=0. 65).<^C(x=0. y=0. 20, z=0. 80). ^ 
D(x=0. 10, y==0. 10. z=0. 80). j^.E(x=0. 55, y=0. 10. z=0. 35). j^F 
(x=0. 35, y=0. 30. z=0. 35). iiG(x=0. 30, y=0. 30, z=0. 40)-effl^ 

1 4. MsH— iSSeimcfct^r. x. y. zl*. .#H(x=0. 250. y=0. 300, z=0. 45 
25 O). ^I(x=0. O50, y=0. 300, z=0. 650). ^J(x=0. 150, y=0. 200, z= 

O. 650). ^K(x=0. 350, y=0. 200, z=0. 450) ■Cffl^^h.fc^Hiy.l^lCfc-S. 
»*(D®Hmi 3^lC|E«t<D3S3feti-lr55'y>7Xo 
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1 8. s»f^A^2. om±-efc§. m^<Dmmm3m. myjmtzitm^ i ^cciEaco 
■r-s.lt^a>isam20]i(^ia«(Z>^afel4i275^><7X(Dia3t:^^„ 

23. a^<D®iBmi lS~mi 9«lciBma)^14-lr^5-y^X$3t^S»B°Bi:L-CffltN 

24. «inBil5fe1±-tr^5*><7X3&Mb':f-5U>X$fiix.fc, ^*(Z)^fflm23]^(ClBm<D 

^m^-th. ^*a>^si^24JS/ciaa«)3fe^^^o 
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27. mm^^^mmt. mBim^^-\z^^^y<?7.i!)^h>f^:bw-m.i^^&mz^^:bmm 
^m.ky)m^tH^<i.^^s<t^^ m<07tm^^mL.xi^^^ mma^mmmzsjmtcitm 

29^izi5tta>3fe^m^o 

^23]SlC|Bma)3fe^m^o 

32. msEm^mitmi^^mtLXTju:h'j±m±m(omtm^^ij\ m^a>mm 

IS3 1 3SlziH«(Z>3fe^S^^„ 
«lfi£«.»^a>lfifflm23]«|::BBaa)3te^*^o 

36. «(rlEjl3tei4-b^5':/^;^*Nt>*^^i:, MiBS*ta)g^:^|pl<D^§Plc^{tP, 
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